K-C 18875 



PACKAGE FOR SEGREGATING AND MIXING SUBSTANCES 

FIELD 

The present invention relates to a package and more particularly to a 
package that segregates two substances until a user decides to mix the 
substances. 

BACKGROUND 

There are many different types of packages available to store substances. 
Most conventional packages store a single substance while a few packages are 
adapted to store more than one substance. The substances that are stored in the 
packages adapted to store more than one substance must usually be removed 
from the package before they can be mixed together. The substances are 
typically removed from the package at the desired time and then placed in some 
form of container where the substances are mixed together. 

Removing the substances from the package can be problematic because 
many packages are useless for storing the mixed substances once the substances 
are removed from the package. Therefore, the mixed substances must either be 
stored in the mixing container, or another package must be provided to store the 
mixed substances. The packages that are adapted to store more than one 
substance typically do not permit the substances to be mixed together within the 
package. 

There are applications where it would be desirable to mix solid 
substances together to produce a gas. The substances in these types of 
applications are typically stored within one or more packages and then removed 
from the package(s) so that they can be mixed together within another container 
or package to produce a gas. The additional container and/or package typically 
does not include any means to permit the gas to be distributed throughout an 
area. 
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Accordingly, there is a need for a package that stores more than one 
substance. The package should allow an individual to readily mix the substances 
together within the package. A package that allows the substances to be mixed 
together within the package would eliminate (i) the labor required to remove the 
5 substances from the package; and (ii) the need for an extra container to mix the 
substances and/or a package to store the mixed substances. When the package is 
used to mix substances that produce a gas, the package should permit the gas to 
be spread throughout an area without having to remove the mixed substances 
from the package. 

10 

SUMMARY OF THE INVENTION 
The present invention relates to a package that is capable of storing more 
than one substance within the package. The package allows a user to mix the 
substances together without removing them from the package. In one example 
15 application, solid substances are mixed together within the package in order to 
produce a gas. 

In one aspect, the present invention relates to a package that includes an 
enclosure having a first substance and a second substance within the enclosure. 
The package further includes a plastic zipper which segregates the first substance 
20 from the second substance such that opening the plastic zipper allows the first 
substance and the second substance to be mixed together inside the enclosure. 
The package allows the first and second substances to be mixed together and 
stored within the enclosure without having to remove the substances from the 
package. 

25 The package may further include an adhesive on an outer surface of the 

enclosure. The adhesive can be used to secure the package to an object. In some 
forms, a cover is detachably mounted on the adhesive such that the cover must 
be removed in order to expose the adhesive. 

In another aspect, the present invention relates to a package that includes 

30 a gas-permeable enclosure and first and second solid substances sealed within 
the enclosure. The package further includes a mechanism that segregates the 
first solid substance from the second solid substance. Opening the mechanism 
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allows a user to mix the first solid substance with the second solid substance 
inside the enclosure. 

As an example, the package may be used to mix solid substances that 
produce a gas. The package is effective because the gas produced by mixing the 
5 first and second solid substances permeates through the enclosure for distribution 
throughout an area. 

In some sample forms, the enclosure is formed of a first layer and a 
second layer and the package includes a first tab that is attached to an outer 
surface of the first layer and a second tab that is attached to an outer surface of 

10 the second layer. In addition, one, or both, of the first and second layers may be 
made of a gas-permeable material, such as a film formed with apertures. 

In still another aspect, the present invention relates to a method of mixing 
substances within a package. The method includes segregating a first substance 
from a second substance where the first substance and the second substance are 

15 both inside an enclosure. The method further includes opening a plastic zipper 
that segregates the first substance from the second substance and mixing the first 
substance with the second substance inside the enclosure. In some sample 
forms, the method further includes adhering the enclosure to an object. 

The method may also include forming the enclosure by attaching a first 

20 layer to a second layer, such as by sealing a perimeter of the first layer to a 

perimeter of the second layer. In some forms of the method, opening a plastic 
zipper that segregates the first substance from the second substance may include 
pulling a first tab that is mounted on an outer surface of the first layer away from 
a second tab that is mounted on an outer surface of the second layer. 

25 In another aspect, the method of mixing substances within a package 

includes segregating a first solid substance from a second solid substance where 
the first and second solid substances are both inside of a gas-permeable 
enclosure. The method further includes opening a mechanism that segregates the 
first solid substance from the second solid substance and mixing the first solid 

30 substance with the second solid substance inside the gas-permeable enclosure. In 
one example method, mixing the first and second solid substances produces a 
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gas, and the method further includes permeating the gas through the gas- 
permeable enclosure. 

The purposes and features of the present invention will be set forth in the 
description that follows. Additional features of the invention will be realized 
5 and attained by the product and processes particularly pointed out in the written 
description and claims hereof, as well as from the appended drawings. 

It is to be understood that both the foregoing general description and the 
following detailed description are exemplary and are intended to provide further 
explanation of the invention claimed. The accompanying drawings, which are 
10 incorporated in and constitute part of this specification, are included to illustrate 
and provide a further understanding of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The present invention will be more fully understood, and further features 
1 5 will become apparent, when reference is made to the following detailed 
description and the accompanying drawings. The drawings are merely 
representative and are not intended to limit the scope of the claims. Like parts 
depicted in the drawings are referred to by the same reference numerals. 
Figure 1 is a perspective view of a package that segregates a first 
20 substance from a second substance. 

Figure 2 is a perspective section view of the package shown in Figure 1. 
Figure 3 is a perspective section view similar to Figure 2 with the 
package open to allow mixing of the first substance with the second substance. 
Figure 4 is a perspective view of a package that segregates a first solid 
25 substance from a second solid substance. 

Figure 5 is a section view of the package shown in Figure 4. 
Figure 6 is a section view similar to Figure 5 with the package open to 
allow mixing of the first solid substance with the second solid substance. 

Figure 7 is a perspective view of the package shown in Figure 4 as 
30 covers are being removed from adhesive layers on the package. 

Figure 8 is a perspective view of the package shown in Figure 7 as the 
package is being mounted on an object. 
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DETAILED DESCRIPTION OF THE INVENTION 
In the following detailed description, reference is made to the 
accompanying drawings, which show specific embodiments in which the 
5 invention may be practiced. These embodiments are described in sufficient 
detail to enable those skilled in the art to practice the invention. It is to be 
understood that other embodiments may be utilized and structural changes made, 
such that the following detailed description is not to be taken in a limiting sense. 
FIGS. 1-3 illustrate a package 10. The package 10 includes an enclosure 

10 11 that stores a first substance 14 and a second substance 15 (see FIG. 2). The 
package 10 further includes a plastic zipper 18 that segregates the first substance 
14 from the second substance 15 within the enclosure 11. Opening the plastic 
zipper 18 allows the first substance 14 and the second substance 15 to be mixed 
inside the enclosure 1 1 (see FIG. 3). 

15 In the example package 10 illustrated in FIGS. 1-3, the enclosure 1 1 is 

formed of a first layer 2 1 and a second layer 22. The first and second layers 2 1 , 
22 each include a perimeter such that the perimeter of the first layer 21 is sealed 
to the perimeter of the second layer 22 to form the enclosure 1 1 . Although the 
enclosure 1 1 may be made from any conventional material, the appropriate 

20 material for enclosure 1 1 will be determined by the type of substances that are 
stored within the enclosure 1 1 . It should be noted that a portion of the enclosure 
1 1 may be transparent to facilitate observing the degree of mixing between the 
first substance 14 and the second substance 15. 

The first substance 14 may be a gas, liquid or solid and the second 

25 substance 1 5 may be a gas, liquid or solid. In some sample applications, mixing 
the first substance 14 with the second substance 15 produces a chemical reaction 
between the first substance 14 and the second substance 15 within the enclosure 
11. As an example, at least one of the first and second layers 21 , 22 may be 
partially formed of a gas-permeable material that permits a gas, which is formed 

30 by mixing the first and second substances 14, 15 together, to permeate through 
the enclosure 1 1 . 
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The package 10 may further include a first tab 24 that is attached to an 
outer surface 25 of the first layer 21 and a second tab 27 that is attached to an 
outer surface 28 of the second layer 22. In the illustrated example package 10, 
the first tab 24 and the second tab 27 are adjacent to the plastic zipper 1 8. 
5 Although plastic zipper 1 8 is shown as segregating the enclosure 1 1 into 

two compartments that are of equal size, plastic zipper 1 8 may segregate the 
enclosure 1 1 into compartments that are of unequal size, or into more than two 
compartments. The number, type and shape of the compartments will depend on 
the number and quantities of materials that need to be mixed together within the 
10 enclosure 11. 

FIGS. 4-6 illustrate another package 50. The package 50 includes a gas- 
permeable enclosure 51, and a first solid substance 54 and a second solid 
substance 55 that are stored within the enclosure 5 1 (see FIG. 5). The package 
50 further includes a mechanism 58, such as a plastic zipper, that segregates the 

15 first solid substance 54 from the second solid substance 55. Opening the 

mechanism 58 allows the first solid substance 54 and the second solid substance 
55 to be mixed together inside the gas-permeable enclosure 5 1 (see FIG. 6). The 
mechanism 58 may segregate the gas-permeable enclosure 51 into two 
compartments that are of equal size, unequal size, or into more than two 

20 compartments. 

As an example, the first solid substance 54 includes ferric chloride and 
the second solid substance 55 includes sodium chlorite which produce a gas 56 
(i.e., chlorine dioxide) when mixed together. At least one of the first solid 
substance 54 and the second solid substance 55 may be impregnated into zeolite 

25 particles to facilitate generating the gas 56. The gas-permeable enclosure 51 

allows the gas 56, which is produced by mixing the first solid substance 54 with 
the second solid substance 55, to permeate through the gas-permeable enclosure 
51. 

The gas-permeable enclosure 51 may be formed of a first layer 61 and a 
30 second layer 62. In some forms of the package 50, the package 50 further 

includes a first tab 67 that is attached to an outer surface 65 of the first layer 61 
and a second tab 68 that is attached to an outer surface 69 of the second layer 62. 
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It should be noted that only a portion of one, or both, of the first and 
second layers 6 1 , 62 may be formed of a gas-permeable material, such as a film 
having apertures. In some example forms, a portion of the enclosure 5 1 may be 
transparent to facilitate observing the degree of mixing between the first solid 
5 substance 54 and the second solid substance 55. 

FIG. 7 illustrates that package 50 may include an adhesive, such as 
adhesive layers 70, on at least one of the outer surfaces 65, 69 of the enclosure 
5 1 (shown on outer surface 69 in FIG. 7). The package 50 may further include 
covers 7 1 that are detachably mounted onto the respective adhesive layers 70. 

10 Removing the covers 71 exposes the adhesive layers 70 and allows the package 
50 to be secured to the object 75. Although two adhesive layers 70 are shown in 
FIG. 7, the number and size of the adhesive layers will depend on the size of the 
package as well as the application where the package is used. 

FIG. 8 shows that the adhesive layers 70 may be used to secure the 

15 package 50 to an object 75, such as a garbage can lid. The package 50 may be 
used to control odors in the vicinity of the garbage can. 

As an example, the mechanism 58 initially segregates ferric chloride 
from sodium chlorite within the enclosure 5 1 . Opening the mechanism 58 
allows the ferric chloride and the sodium chlorite to be mixed together inside the 

20 enclosure 5 1 . Mixing the ferric chloride with the sodium chlorite produces a gas 
56 (i.e., chlorine dioxide) that permeates through the gas-permeable enclosure 51 
to eliminate odors in the vicinity of the garbage can. At least one of the first 
solid substance 54 and the second solid substance 55 may be impregnated into 
zeolite particles to facilitate generating the gas 56. 

25 A method of mixing substances within a package 10 is described herein 

with reference to FIGS. 1-3. The method includes segregating a first substance 
14 from a second substance 15 where both the first and second substances 14, 15 
are inside of an enclosure 1 1 . The method further includes opening a plastic 
zipper 18 that segregates the first substance 14 from the second substance 15 and 

30 then mixing the first substance 14 with the second substance 15 inside the 
enclosure 1 1 . 
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It should be noted that mixing the first and second substances 14, 15 
inside the enclosure 1 1 may include mixing any combination of gas, liquid or 
solid substances. In one example form, ferric chloride that is impregnated into 
zeolite particles is mixed with sodium chlorite that is impregnated into zeolite 
5 particles to produce a gas (i.e., chlorine dioxide) such that the method further 
includes permeating the gas through the enclosure 11. It should be noted other 
materials may be mixed together inside the enclosure 1 1 . 

Mixing the first and second substances 14, 15 inside the enclosure 1 1 
may include mixing substantially the same amounts of the first and second 
10 substances 14, 15. The number and quantity of the substances that are mixed 
together within the enclosure 1 1 is determined by the application where the 
package 10 is being used. In some sample forms, the first and second substances 
14, 15 may chemically react to produce other types of gases, such as carbon 
dioxide. 

15 The method may further include forming the enclosure 1 1 by attaching a 

first layer 21 to a second layer 22. In some forms of the method, attaching the 
first layer 21 to the second layer 22 includes sealing a perimeter of the first layer 
21 to a perimeter of the second layer 22. In the illustrated example form of the 
method, the plastic zipper 1 8 is opened by pulling a first tab 24 that is mounted 

20 on an outer surface 25 of the first layer 21 away from a second tab 27 that is 
mounted on an outer surface 28 of the second layer 22. 

Referring now also to FIGS. 4-8, the method may further include 
adhering the enclosure 1 1 (or 51) to an object 75. In some forms of the method, 
adhering the enclosure 11 (or 5 1) to an object 75 includes removing covers 71 

25 from one or more adhesive layers 70 that are on an outer surface of the enclosure 
11 (or 51). 

Another method of mixing substances within a package will be described 
herein with reference to FIGS. 4-6. The method includes segregating a first solid 
substance 54 from a second solid substance 55 where the first and second solid 
30 substances 54, 55 are inside of a gas-permeable enclosure 5 1 . The method 
further includes opening a mechanism 58, such as a plastic zipper, that 
segregates the first solid substance 54 from the second solid substance 55 and 
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then mixing the first and second solid substances 54, 55 together inside the gas- 
permeable enclosure 5 1 . 

The method may be used to control odors such that mixing the first solid 
substance 54 with the second solid substance 55 produces a gas 56 that reduces 
5 odors. The gas 56 permeates through the gas-permeable enclosure 51 to expose 
the gas 56 to the odor. As an example, ferric chloride is mixed with sodium 
chlorite to produce chlorine dioxide. It should be noted that other substances 
may be mixed together to produce other types of gases (e.g., carbon dioxide). 

The gas-permeable enclosure 5 1 may be formed by sealing a perimeter of 
10 a first layer 61 to a perimeter of a second layer 62. It should be noted that a 

portion of one, or both, of the first and second layers 6 1 , 62 may be formed of a 
gas-permeable material. 

As used herein, "plastic zipper" refers to plastic ziplocks, plastic zipper 
strips, plastic closures, and other plastic mechanisms that utilize a plastic zipper 
1 5 feature as a resealing element. In addition, the sizes and shapes of the packages 
described herein will depend on the applications where the packages will be used 
(among other factors). 

The operations discussed above with respect to the described methods 
may be performed in a different order from those described herein. In addition, 
20 FIGS. 1-8 are representational and are not necessarily drawn to scale. Certain 
proportions thereof may be exaggerated, while others may be minimized. 

The packages and methods described herein can be used to store more 
than one substance. The packages and methods segregate the substances yet 
allow the substances be to readily mixed together within the package thereby 
25 eliminating (i) the labor required to remove the substances from the package; and 
(ii) the need for an extra container to mix the substances and/or a package to 
store the mixed substances. Some example applications for the packages and 
methods described herein include mixing substances within the packages to 
provide thermal therapy, personal care, food products, pest control, disinfecting 
30 treatment and/or anti-microbial treatment. 

The packages and methods may also be used to mix substances to 
produce a gas. The packages and methods permit the gas that is produced by 
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mixing the substances to be spread throughout an area without having to remove 
the mixed substances from the package. 

While the invention has been described in detail with respect to the 
specific aspects thereof, it will be appreciated that those skilled in the art, upon 
5 attaining an understanding of the foregoing, may readily conceive of alterations 
to, variations of, and equivalents to these aspects which fall within the spirit and 
scope of the present invention, which should be assessed accordingly to that of 
the appended claims. 



10 



